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(54) METHOD AND APPARATUS FOR FREEZING/THAWING/POWDERING/ 

(57)Abstract 

PROBLEM TO BE SOLVED- To provide a method and an apparatus 
for freezing/thawing/powdering/ drying, enabling not only uniform 
and highly efficient removal of moisture but also pulverization at the 
time of the freezing and thawing of a charged wet member, bringing 
about the structural destruction of the charged member by the 
repetition of freezing and thawing to enable powdering and drying. 
SOLUTION: The freezing/thawing/powdering/drying apparatus is 
constituted of an air freezing cycle 3a and a circulated flu.dized bed 
31 and a high speed air flow of low temperature freezing/high 
temperature thawing enabling heat transfer due to direct contact is 
formed in an air freezing cycle 30a using air as a cooling medium to 
be introduced into a circulating fluidized bed 31 having a circulating 
flu.diz.ng medium, and the charged wet member is placed ,n a 
fluidized floating state and through the repeated heat treatment of 
freezing/ thawing, the dehydration pulverization and powder drying 
of the wet member are performed' 
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* NOTICES * 

damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original precisely. 
***** shows the word which can not be translated. 
J ln the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the freeze-thawina oowder desiccation approach which carries out freeze-thawing processing to a 
humid member, and considers dehvdration and desiccation as detailed-ization of this member In the heat transfer 
device in which use an air f tine cycle for the heat source for freeze thawing which forms the freezing air 
current or fusion air current w^contacts said humid member directly, and detailed-izing and solid liquid 
separation of said humid memh r are made to cause While constituting powder dry system using the circulation 
layer which is made to circulat through a bed material with the attached cyclone separator, and forms 
freezing/fusion fluid bed whil* reducing said freezing/fusion air current The freezing process of this member by 
the injection of the humid memh r to said freezing fluid bed, and an ice crystal and the separation process of 
freezing solid content The coll destructive process of carrying out collision destruction of the separated ice 
crystal and the freezing solid 1 t nt and freezing operation constituted more. Discharge said system outside of 
the fusion water which chan^nH introduces a fusion air current in said circulation layer, was made to form the 
fusion fluid bed, was made to ut heating fusion of the separated ice crystal and freezing solid content and 

was obtained, The freeze-th °wder desiccation approach of structure destruction being made causing in an 

injection humid member and ■* been made to carry out detailed-izing. and dehydration and desiccation, and 
Preparing fusion operation t« iT u ",f charge system outside of the water of condensation which takes out the 
generated fusion steam from areflux air current out of a system is carried out and carrying out as the description 
by the repeat of said freezing nr , tinn and fusion operation. 

[Claim 2] The freeze-thawing ? desiccation approach according to claim 1 characterized by having made 
temperature of said freezing ai t into abbreviation-20— 40 degree C, and considering as the configuration in 

which fluid heat transfer in cv!j ° urre ? ' flu ;H bed is made to cause. 

[Claim 3] The freeze-thawin?lT Z HLiccation approach according to claim 1 characterized by controlling the 
Pressure of an intercooler so th n output air does not reach saturation temperature in said freezing operation 

when intercooler outlet air t Pm of said air refrigerating cycle is made into 0 degrees C or more. 

[Claim 4] In the freeze-thawin j drver which carries out freeze-thawing processing to an injection humid 
member, and considers dehvZt ^ desiccation as detailed-ization of this member While introducing said 
freezing/fusion air current fro tT - refrigerating cycle which contacts said injection member directly and forms 
freezing / freezing/fusion air e . a ' r dissolve, and the lower part Join said introductory air current through an 
ejector in a bed material with L „ %Zd cyclone separator, circulate a fluidized bed furnace, and it freezes or 
dissolves [ heating] through f a "f C ; nff /fusion fluid bed to an injection member. The circulation layer to which 
detailed-izing and moisturrsepa'ration are carried out and the freeze-thawing powder dryer characterized by having 
[Claim^jVh^CTe^S to c,aim 4 characterized by considering as the configuration 

whichprepares the collision mold se^a rat or which consists of an eliminator for crushing in the heat flow rate circuit 

[Claim 6] Said fluidize^bedfurn freeze-thawing powder dryer according to claim 4 characterized by 

considering as the conWatinn *°Z '! & .„ ar es the collision separator for ice crystal separation. 
[Claim 7] The freeze-thawinT J r according to claim 4 characterized by constituting said air refrigerating 

ma C h fr ° m 3 COmpression refrkeraZn^ycle ^ hich consists of a compressor, an intercooler. and an expansion 
[Claim 8] The freeze-thawin? a according to claim 4 characterized by constituting said air refrigerating 

cycle from a compression r pfrf,° drye ^ which consists of a compressor, a blower, an intercooler. and a cold 
energy heat exchanger f gerat, °ri cy c ' e 

[Claim 9] Said fusionaV current'^' ■ a characterized by constituting with the compressor regurgitation air which 
a compressor is made to inhale th ° cVC lone separator outlet via an intercooler through the bypass of 

compressor entry this side, and carries out regurgitation, claim 7. and a freeze-thawing powder dryer according 

[Claim 10] Said fusion air current ■ i • ^ characterized by considering as the configuration which makes the air 
which passed the compressor and the iliTer^oooler join the bed material of a direot c V clone separator, claim 7. and a 

[Claim 1 1] Said Son "atZZreT^'T t0 ° '^Asracterized by considering as the configuration which makes the air 
which prepared the heat ex changer which oS»r^ ,eS ° Ut **** exchange t0 re g ur S itation compressed-air temperature in 
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the outlet of a compressor and went via this heat exchanger join the bed material of a direct cyclone separator, 
claim 7. and a freeze-thawing powder dryer according to claim 8. 

[Claim 12] Claim 4 characterized by preparing a water-of-condensation discharge device in said intercooler, claim 7, 
a freeze-thawing powder dryer according to claim 8. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about freezing and fusion processing which are used for moisture 
removal and detailed-ized desiccation of sludge, a sludge, etc. of the humid member of difficulty dehydration nature. 
While attaining especially the increase in efficiency of freezing by direct contact of the freezing air current of the 
low temperature acquired by the air refrigerating cycle thru/or a hot fusion air current, and fusion in the heat 
source of freezing and fusion While making the quick-freezing of an injection member and detailed-izing by cellular 
fluidization by installation of the circulation layer which circulates the bed material which consists of heavy matter 
which attached the cyclone separator guide and aiming at generation separation of an ice crystal, and collision 
separation of freezing solid content Freezing and structure destruction of the injection member by repeating a 
series of processings of fusion are made to cause, and it is related with the freeze-thawing powder desiccation 
approach which enabled efficient dehydration and desiccation of unfree water, and its equipment. 
[0002] 

[Description of the Prior Art] If the sludge generated from coagulation sedimentation processing of waste water or 
activated sludge treatment, the sludge in which adsorption sedimentation deposition formation was carried out by 
waste fluid processing in the suspension particle in waste fluid remain as it is, dehydration is difficult and the 
freezing and thawing method which reforms colloid sludge as the solution means, and is improved from difficulty 
dehydration nature to I dehydration nature has been used. The method with which use of the heat pump method of 
the cold and warm temperature use of a refrigerator is generally performed, and cold energy is used for freezing and 
it uses the heat of compression for fusion is used for the refrigerating cycle of a freezing and thawing method. 
Moreover, the direct expansion type which contacts the evaporator of a refrigerator to sludge, and the indirect 
cooling system which carries out heat exchange to the antifreezing solutions, such as brine, and introduces this 
brine into a freezing tub are used for cooling system. And it is required that fusion can perform efficiently that 
stress concentrates neither on a cooling pipe nor a tub body by that the sludge in a and a tub is frozen in 
homogeneity, and there is no non-frozen part in a freezing tub, b, and freezing expansion of sludge, c, and freezing 
from the first etc. 

[0003] It is proposed about the waste water treatment concerning said freezing and thawing method various 
recently also. For example, the proposal about waste water treatment is made to JP.2000-24645.A. According to 
this proposal, ice thermal storage is carried out using power-source waste heat, industrial waste heat, and the 
Nighttime power by using as an accumulation medium garbage wastewater, a waste, sanitary sewage, etc. which 
were ground by the grinder, and it is related with purification, waste water treatment equipment, and the waste- 
water-treatment approach of wastewater of having used the energy. 

[0004] And about the waste-water-treatment approach, while carrying out the separation extract of the purification 
water at a high rate by repeating simple processing called freezing defrosting processing to wastewater containing a 
garbage object, and performing it to it. the deployment of the energy by ice thermal storage is measured collectively, 
performing the denaturation condensation and concentration of a garbage object etc. of a solid under wastewater. 
Therefore, two or more heat storage tanks which repeat freeze-thawing processing and perform it are prepared, the 
difference in the freezing velocity of a content formed element performs concentration separation one by one. and 
concentration of a formed element and the depression of freezing point of water are raised. 

[0005] In addition, the interstitial water which encloses the perimeter of the particle of the solid with which solids, 
such as a ground garbage object are in the suspension condition about said denaturation condensation according to 
explanation of the artificer concerned is frozen. Grow up this, condensation of a solids comrade, such as raw dust, 
and destruction of a cell wall are made to perform, intracellular internal unfree water is also dehydrated by this 
destruction, it is that to which a scale and solid liquid separation were made to perform coherent improvement and 
improvement in dehydration nature easily, and it is thought that it originates in the extracellular freezing by slow 
freezing. Freezing of long duration is required for structure destruction which originates in the extracellular freezing 
by such slow freezing, and it is difficult to freeze in homogeneity moreover. 
[0006] 

[Problem(s) to be Solved by the Invention] Use of a freezing and thawing method is faced the suspension particle in 
waste fluid as a means of difficulty dehydration nature solution of the sludge by which adsorption sedimentation 
deposition formation was carried out by the sludge generated from coagulation sedimentation processing of said 
conventional waste water or activated sludge treatment, and waste fluid processing. Although it is required that that 
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stress concentrates neither on a cooling pipe nor a tub body by that the sludge in a and a tub is frozen in 
homogeneity, and there is no non-frozen part in a freezing tub with the function of freezing dehydration which poses 
a problem, b, and freezing expansion of sludge, c, and freezing can improve [ fusion ] effectiveness from the first 
etc. It is in a situation without what solves the present condition and these conditions rationally. 
[0007] This invention was made in view of said trouble, enables not only removal of the moisture of homogeneity 
quantity efficiency but detailed-ization on the occasion of freeze thawing of an injection humid member, it combines 
structure destruction of an injection member by the repeat of freeze thawing, is made to cause, and aims at offer of 
the freeze-thawing powder desiccation approach which enabled powder desiccation, and its equipment. 
LOOOoJ 

[Means for Solving the Problem] Then the freeze-thawing powder desiccation approach of this invention is set to 
the freeze-thawing powder desiccation approach which carries out freeze-thawing processing to a humid member, 
and considers dehydration and desiccation as detailed-ization of this member. In the heat transfer device in which 
use an air refrigerating cycle for the heat source for freeze thawing which forms freezing/fusion air current which 
contacts said humid member directly and detailed-izing and solid liquid separation of said humid member are made 
to cause While constituting powder dry system using the circulation layer which is made to circulate through a bed 
material with the attached cyclone separator, and forms freezing/fusion fluid bed while introducing said 
freezing/fusion air current The freezing process of this member by the injection of the humid member to said 
freezing fluid bed, and an ice crystal and the separation process of freezing solid content, The collision destructive 
process of carrying out collision destruction of the separated ice crystal and the freezing solid content, and freezing 
operation constituted more Change and introduce a fusion air current in said circulation layer, the fusion fluid bed is 
made to form, and heating fusion of the ice crystal and freezing solid content which were separated is carried out. 
Discharge system outside effusion water. Fusion operation to which discharge system outside of the water of 
condensation which takes out the generated fusion steam from a reflux air current is carried out is prepared, and by 
the repeat of said freezing operation and fusion operation, structure destruction is made to cause in an injection 
humid member, and it carries out T that it was made to carry out detailed-izing. and dehydration and desiccation 
and ] as the description 

[0009] The freeze-thawing powder desiccation approach of this invention dehydrates an injection humid member by 
freezing and fusion, makes efficient dehydration detailed to homogeneity in a freezing process, and is made to 
perform powder desiccation That is the air refrigerating cycle which uses air as a refrigerant is prepared for the 
heat sink for freezing and fusion and the cold energy / warm temperature for fusion for freezing are efficiently given 
to it using the high-speed flow which contacts an injection member directly, moreover, to the means of 
communication which carries out heat transfer, said cold energy/warm temperature to an injection member I he 
high-speed flow which consists of * cryogenic freezing air current / an elevated-temperature fusion air current 
which carries the cold energy/w^m temperature from said air refrigerating cycle is obtained. It has the circulation 
layer which performs flow heattonsfer through the bed material which consists of heavy matter by this high-speed 
flow. The powder dry system wh" h made to carry out flow circulation of said bed material through a cyclone 
separator by installation of the hidi-soeed flow to this fluid bed, puts an injection member on floating, carries out 
efficient heat transfer, and enables the quick-freezing / rapid fusion by freezing/fusion fluid bed formation is formed. 

[0010] And on the occasion of use the freezing fluid bed is formed by introducing said high-speed freezing air 
current to a circulation layer While the intracellular freezing and structure destruction by the quick-freezing are 
made to cause to the humid member supplied into the fluidized bed furnace, and making detailed-ization of a 
freezing member cause collectively The separation process in which vertical stratified separation is made to form 
the freezing process which performs feneration of an ice crystal, and generation of freezing solid content, and the 
'ce crystal generated at said freez' rocess and freezing solid content by flow of a bed material. Freezing 
operation which serves as more th'"* Elision destructive process of carrying out collision destruction of the 
separated ice crystal and the fre olid content is prepared. While carrying out heating fusion of the ice crystal 

made separation detailed by saidc 2 '!? * n destructive process and the freezing solid content by the fusion fluid bed 
formed of installation of the high- ° H fusion air current into a fluidized bed furnace and making fusion water 
discharge out of a system The refl* • current which flows back to an air refrigerating cycle is made to take the 
generated fusion steam along and fi *'« operation made to discharge out of a system as the water of condensation 
with an intercooler is prepared Bvth ceat of said freezing operation and fusion operation Structure destruction 
is made to cause in an injection humid irfernber at homogeneity, and it is made to perform detailed-izing. and 

[001 1] in addrtioa°aTthTugrarin tl0n t- ember receives intracellular freezing in flow floating through the flowing 
low-temperature bed material bvtn I°m Ton to said circulation layer of said high-speed cryogenic freezing air 
current In order said intracellular T haS a quick cooling rate, to cool a cell too much before the balance of cell 

'nside and outside by dehydratio ^ ^ and to bury the difference of chemical potential within and without a 

cell It points out that intracellulJ T ^^'nlin'g water is frozen in an instant, and intracellular freezing is taken into 
a» living thing ingredients and is I ?°ture destruction of the fatal cell membrane itself. Generally the 
supercooling of a cell shall be cut with degree C higher than -40 degrees C. 

L0012] Moreover, the so-called the I m saturation is made to cause to the ionic bond in intramolecular, hydrogen 
bond, and canal association by reoeat ^Z±ion of freeze thawing to the injection member which consists of 
biopolymers. such as protein and a , ci<J and it is put on the condition that said association was cut. 
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[0013] Moreover, it is characterized by having made temperature of said freezing air current into abbreviation-20— 
40 degree C, and considering as the configuration in which fluid heat transfer in said circulation layer is made to 
cause. 

[0014] Since intracellular freezing is made to cause like said bottom while temperature of the high-speed cryogenic 
freezing air current introduced into a circulation layer is made into abbreviation-20— 40 degree C by said invention 
according to claim 2, and the heavy matter which is a bed material comes floating with this temperature and carrying 
out heat exchange, while an injection member is more efficient to homogeneity and freezing it, dehydration and 
detailed-ization of it are attained. , . . 

[0015] Moreover, in freezing operation, when intercooler outlet air temperature of said air refrigerating cycle is made 
into 0 degrees C or more, it is characterized by controlling the pressure of an intercooler so that frozen output air 
does not reach saturation temperature. . _ . 

[0016] By said invention according to claim 3. the moisture within powder dry system can be condensed efficiently, 
and generating of the ice of the low-temperature air of an air refrigerating cycle can be prevented, and the 
dependability of equipment can be improved. 

[0017] As opposed to said claims 1 and 2 and the freeze-thawing powder desiccation approach of three publications 
and the optimal freeze-thawing powder dryer In the freeze-thawing powder dryer which carries out freeze-thawing 
processing to an injection humid member, and considers dehydration and desiccation as detailed-ization of this 
member While introducing said freezing/fusion air current from the air refrigerating cycle which contacts said 
injection member directly and forms freezing / freezing/fusion air current to dissolve, and the lower part Join said 
introductory air current through an ejector in a bed material with the attached cyclone separator, circulate a 
fluidized bed furnace, and it freezes or dissolves [ heating ] through formed freezing/fusion fluid bed to an injection 
member. It is characterized by having resembled the circulation layer to which detailed-izing and moisture 
separation are carried out, and constituting powder dry system more. 

[0018] Moreover, it is characterized by considering as the configuration which prepares the collision mold separator 
which consists of an eliminator for crushing in the heat flow rate circuit of said fluidized bed furnace. 
[0019] Since the grinder which contained the eliminator for crushing etc. in the furnace wall of the riser part of a 
fluidized bed furnace in the shape of zigzag is formed by said invention according to claim 5, detailed-ization by 
separation with detailed-izing of an injection member, ice, and fine particles by the collision of fine particles and the 
collision with fine particles and ice can be performed, and improvement in the disintegration of drying efficiency and 
an injection member is obtained. * 

[0020] Moreover, said fluidized bed furnace is characterized by considering as the configuration which prepares the 
collision separator for ice crystal separation. 

[0021] Moreover, it is characterized by constituting said air refrigerating cycle from an air compression refrigerating 
cycle which consists of a compressor an intercooler. and an expansion machine. 

[0022] Said invention according to claim 7 cools with an intercooler the regurgitation air which carried out inhalation 
compression and compressed air with the compressor at about 0 degree C through a chiller, carries out adiabatic 
expansion with an expansion machine and has sent out high-speed cooling air. 

[0023] Moreover, it is characterized by constituting said air refrigerating cycle from an air compression refrigerating 
cycle which consists of a compressor a blower, an intercooler, and a cold energy heat exchanger for freezing. 
[0024] Said invention according to claim 8 prepares the cold energy heat exchanger for freezing instead of an 
expansion machine in said invention according to claim 7, and prepares the blower for acceleration in the preceding 
paragraph of said intercooler. 

[0025] Moreover, said claim 4, claim 7 and a fusion air current according to claim 8 are characterized by 
constituting with the compressor regurgitation air which a compressor is made to inhale the air of a cyclone 
separator outlet via an intercooler through the bypass of compressor entry this side, and carries out the 
regurgitation. 

[0026] After discharging said invention according to claim 9 out of a system as the water of condensation by making 
it go via an intercooler immediately after coming out of cyclone separation the steam generated from the injection 
member contained in the reflux air current from a cyclone separator outlet, it is introduced to the ejector which 
bypassed the latter expansion machine and established the fusion air current which was made to go via a 
r C ° n ^ essor a nd was dried before the direct circulation fluid bed. 

[0027] Moreover, said claim 4. claim 7 and a fusion air current according to claim 8 are characterized by considering 
as the configuration which makes the air which passed the compressor and the intercooler join the bed material of a 
direct cyclone separator. 

[0028] Said invention according to claim 10 makes the cold energy generating means of the last stage which 
constitutes an air refrigerating cycle bypass, forms a hot fusion air current, introduces it to the ejector before a 
circulation layer, and it is made to join the bed material from a cyclone separator. 

[0029] Moreover, said claim 4 claim 7 and a fusion air current according to claim 8 prepare the heat exchanger 
which carries out heat exchange to regurgitation compressed-air temperature in the outlet of a compressor, and are 
characterized by considering as the configuration which makes the air which went via this heat exchanger join the 
bed material of a direct cyclone separator 

[0030] Said invention according to claim 1 1 uses the hot-pressing heat by the compressor as a heat source of a 
fusion air current. 

[0031] Moreover, it is characterized by preparing a water-of-condensation discharge device in said claim 4. claim 7, 
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[0032] interC00ler ac cording to claim 8. 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail using the example shown in drawing. 
However, the dimension of the component part indicated by the gestalt of this operation, the quality of the material, 
a configuration, its relative arrangement, etc. are not the meaning that limits the range of this invention only to it but 
only the mere examples of explanation, as long as there is no specific publication especially. Drawing.! is the 
schematic diagram showing the configuration of the outline at the time of freezing operation of the freeze-thawing 
powder dryer of this invention and dj^wjngl is the schematic diagram showing the circuitry for the fusion air- 
current formation at the time of fusion operation of the air refrigerating cycle of drawing j . Drawing 3 is the 
schematic diagram showing the configuration of the outline of the air refrigerating cycle at the time of freezing 
operation in the case of using another example of the air refrigerating cycle of drawing 1 , and drawing 4 is the 
schematic diagram showing the circuitry for the fusion air-current formation at the time of fusion operation of the 
air refrigerating cycle of drawingj DravrngJ is the schematic diagram showing the configuration of the outline of 
the air refrigerating cycleltthe time of freezing operation in the case of using another example of drawingj. and 

[0033] As shown ^n^^ g f r : X^titutes from air refrigerating cycle 30a and a circulation layer 31. The high- 
speed flow of the cryogenic freezing / elevated-temperature fusion which makes heat transfer by direct contact 
possible by air refrigerating cycle 30a which uses air as a refrigerant is formed. The humid member which introduced 
into the circulation layer 31 with the bed material through which it circulates, and was supplied to it is placed into 
flow floating, and it is made to perform dehydration [ of said member ], detailed-izing, and powder desiccation 
through repeat heat treatment of freezing/fusion. 

[0034] So that it may see to drawing air refrigerating cycle 30a It constitutes from a compressor 10, an .ntercooler 
11, and an expansion machine 12 At the time of freezing operation The elevated-temperature regurgitation air 
formed by the compressor 10 driven by inverter 10a is cooled at 0 degree C of abbreviation through chiller 11a with 
an intercooler 1 1. It is made the configuration which introduces the compressed air cooled by this intercooler 11 to 
the expansion machine 12. and obtains freezing air-current 33a of the high speed of optimum temperature to flow 
freezing of abbreviation-20— 40 degree C by adiabatic expansion. When pressure exhaust pipe 11c and water-of- 
condensation exhaust valve 1 lb are prepared in said intercooler 1 1 and the outlet air temperature of an intercooler 
11 becomes 0 degrees C or more while carrying out pressure control and condensing the moisture in a system 
efficiently, it is made the configuration which prevents ice generating with the latter expansion machine 12. 
[0035] Moreover, said circulation layer 31 consists of a fluidized bed furnace 14. a cyclone separator 13. and an 
ejector 15. It puts on a flow circulation condition by the high-speed flow for freezing/fusion which built in bed- 
material 14a which consists of heaw matter, and was introduced from the lower part, and the attached cyclone 
separator 13 separates from reflux air-current 33c. and a fluidized bed furnace 14 joins said high-speed flow 
through an ejector 15, and has been made the configuration which forms the circulation layer 31 which returns to a 
fluidized bed furnace again with the high-speed flow which joined. By circulation of said bed-material 14a, the humid 
member supplied from input port 14b is put on flow floating, and it has structure which made efficient heat transfer 
possible. 

[0036] And if a humid member is suDolied on the occasion of freezing operation in bed-material 14a which is in the 
low-temperature flow condition before and behind -35 degrees C of abbreviation by installation of freezing air- 
current 33a of the high speed of said low temperature, this injection member will receive the structure destruction 
which originates in the intracellular freezing by the quick-freezing, will carry out detailed-ized freezing, and will be 
made to divide it into the ice crystal and the freezing solid content which were further generated as a result of 
freezing. The separated ice crystal oarates a part for ice through collision mold separator 16b prepared in the 
fluidized bed furnace 14 and is mad S to discharge it to ice extraction box 17a, collision crushing is carried out by 
prepared eliminator 16a for crushin * and freezing solid content is made detailed by the furnace wall, while carrying 
?XL a n accom Paniment rise flow at bed-material 1 4a which carries out a flow rise. 

L0037] The installation to the circulation layer 31 of said after [ freezing operation ] freezing air-current 33a is 
stopped, popularity is won [ b / fusio air-current 33] in supply from said air refrigerating cycle 30a. heating fusion 
of said freezing solid content by which freezing separation was carried out is carried out. and drip method sludge 
extraction box 17b is made to disch e as a drain the moisture contained in this freezing solid content. In addition, 
the fusion steam discharged at the tT^e of fusion operation is along taken with reflux air-current 33c. results in an 
intercooler 11. and is discharged out 'of the system through water-of-condensation exhaust valve 11b. 
[0038] in addition, the dissolver which holds the freezing solid content divided into the lower part of said fluidized 
bed furnace 14 at the time of said freezing operation — preparing — the time of fusion operation — said dissolver - 
- a fusion air current — installation - warming — vou ma V dissolve. A high-speed fusion air current becomes 
unnecessary, and it becomes unnorw in this case, to warm a bed material again. 

[0039] Said freezing air-current 33a i« Ltained from the air outlet of the expansion machine 12 by making the bulb 
of a black mark close in air refrieerat vc/e 30a shown in drawing 1 . Fusion air-current 33b In air refrigerating 
cycle 30a shown in drawing 2 the bulb of a black mark is made close. In bulb 20a, after a course, bypass a 
compressor 10 and reflux" aiWcurrent vt^ is resulted in an intercooler 1 1. It is made the configuration formed in a 
compressor 10 of a high-speed elevat temperature air current via installation and bulb 22b via bulb 22a with this 
condensator 1 1 j n dry air of 0 degree C f abbreviation which considered cooling as humidity removal. 
[0040] The case where another example°30b of air refrigerating cycle 30a shown in drawing 1 is used for a^wing_3 
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and drawing 4 is shown and it is made the configuration which takes out the warm temperature of the hot-pressing 
regurgitation air of a compressor 10 by the heat exchanger 18. The case of freezing air-current 33a formation is 
shown in drawjng3 and it is made for reflux air 33c to have outputted freezing air-current 33a of an abbreviation- 
20-40 degree C high speed from the expansion machine 12 via the compressor 10 and the intercooler 1 1 as close 
in the bulb of a black mark Moreover reflux air 33c which showed the case where a fusion air current was formed in 
toingj using the same a^r refrigerating cycle 30b as drawing 3 . made bulb 21b close in this case, and went via 
the intercooler 1 1 is introduced into secondary [ of a heat exchanger 18 ], ,t heats by the warm temperature of the 
regurgitation air of a compressor 10, and fusion air-current 33b has been obtained. . 
[0041] The situation of acauirine the freezing air current at the time of using another example 30c of the air 
refrigerating cycles 30a and 30b shown in said drawing 1 and drawing 3 for drawing 5 is shown. Air refrigerating cycle 
30c in this case is constituted from a compressor 10. a blower 20 for acceleration, an intercooler 11. and a cold 
energy heat exchanger 19 for freezing so that it may see to drawing, and the abbreviation-20— 40 degree O 
cryogenic freezing air current accelerated by said blower 20 from said reflux air-current 33c has been acquired. In 
addition, a fusion air current may use the heat exchanger of the compressor regurgitation elevated-temperature air 
shown in the bypass passage thru/or drawing^ shown in said drawing 2 in this case. 

[0042] Use the concentration sludge oSaineTby drip method sludge extraction box 17b which performs by turns 
said freezing operation and Wn operation which used freezing/fusion air current of the high speed obtained by 
said drawing - drawing and I rs shown in said drawing 1 one after another, the structure destruction by thermal 
denaturation is malelo^ause in this sludge, and it is made the configuration carry out detailed-izing. dehydration, 
fer^ desiccation as 't is possible. 

[Effect of the Invention] Contain the ice crystal obtained after freezing an injection member enough, and the 
separated freezing solid content to lower fusion air-current induction, warm more than a melting out temperature, 
and it is made to discharge out of a system by using freezing unfree water as a drain, and enables it to have 
performed efficient fine-particl e rdesiccation with the combination of the circulation layer and air refrigerating cycle 
which consist of a cyclone seoarator and a fluidized bed furnace in fine-particles desiccation by the above- 
mentioned configuration Moreover since collision blenders, such as an eliminator, are formed in the riser section of 
a fluidized bed furnace detailed *tion by the collision of fine particles can be performed, and the improvement in 
the engine performance of drvin* efficiency and disintegration can be aimed at Moreover, in an air refrigerating 
cycle, the by-pass operation of an expansion machine becomes possible, and continuation change operation to 
fusion operation which minds T said 1 the elevated-temperature fusion air current by change can do after freezing 
operation, and it becomes that > Possible in repeat operation with said freezing operation and fusion operation, 
and becomes that adjustment operation of aridity and fineness is possible. Moreover, a part for system inland water 
can be efficiently condenTed by t h e pressure regulation of an intercooler. generating of the ice ,n the output side of 
a freezing air current is prevented, and the dependability of equipment can be improved. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



^m^'^si^^^!^^^ showing the configuration of the outline at the time of freezing operation of 
the freeze-thawing powder drver of this invention. 

termnsM It is the schematic diagram showing the circuitry for the fusion air-current format.on at the time of 
fusion operation of the air refri^ratina cycle of drawingj. . 

LP.rawir.g3j It is the schematic diaJram showing the configuration of the outline of the air refrigerating cycle at the 
time of freezing operation in the case of using another example of the air refrigerating cycle of drawing 1 . 
tPxa.wing.4j ft is the schematic diagram showing the circuitry for the fusion air-current format.on at the t.me of 
fusion operation of the air refrigerating cycle of drawing 3 . 

fefflil It is the schematic digram showing the configuration of the outline of the air refr.gerating cycle at the 
time of freezing operation in the case of using another example of dramngj. and the air refrigerating cycle of 
drawine 3 



drawin&3 . 

[Description of Notations] 
"0 Compressor 

11 Intercooler 

12 Expansion Machine 

13 Cyclone Separator 

H Fluidized Bed Furnace 
14a Bed material 
14b Input port 
15 Ejector 

16a The eliminator for crushing 
16b Collision mold separator 
1/a Ice extraction box 

IL 0 ?^™*! Heat Excha "^ for Freezing 
30a 30b 30c A,r refrigerating cycle 
31 Circulation Layer 

[Translation done.] 
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